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J-M Refractory Cements 




Setting fire brick in open hearth ladle with J-M No. 32 Refractory Cement 



J-M Refractory Cements are scientifically com- 
pounded to resist temperature, disintegration and 
spalling under furnace conditions. They do not break 
the bond by shrinking or swelling or by reaction 
with furnace ash, slags or gases. 

Advantages of Refractory Cements 

In best furnace practice, J-M Refractory Cements 
are used to bond and protect the fire brick. Exposing 
the edges of brick to the action of flame and molten 
ash is the commonest cause of rapid deterioration. Fire 
clay is merely a filler. It shrinks, crumbles, blows out 
and exposes the edges of the brick. 

J-M Refractory Cements cut down heat losses be- 
cause open joints between the brick are eliminated; 
the insulation is protected from furnace gases; and air 
which might otherwise be drawn in through the walls, 
with negative pressure in the furnace, is excluded. 

Fire brick generally soften at temperatures at least 
500 deg. F. below their melting point and when fire 
clay or inferior refractory cement is used, softening 
of the brickwork is hastened by open joints or cracks 
in the setting. Brickwork well-protected with J-M 
Refractory Cement will stand higher temperatures 
as the heat has access to the brick only at one face. 
Spalling, too, is decreased, because there is a more 
uniform temperature gradient through the brick. 



Clinkering may be retarded by making surfaces as 
smooth as possible with a wash-coating of the right 
J-M Refractory Cement. Open joints give the clinker 
a good hold and in removing it the bricks are often 
pulled out unless they are strongly bonded. 

The erosive action of oil flame and the slagging of 
brick by low fusion ash are mitigated in a setting with 
tightly sealed joints and brick pores filled by wash- 
coating. This form of protection also tends to prevent 
brick disintegration by the action of furnace gases. 

Monolithic Work: 

If brickwork has failed locally, it is frequently eco- 
nomical to take out the old brick and pound in J-M 
Plastic Fire Brick Material. Pit fires, metal ladles, in- 
duction furnaces, boiler and furnace doors and domes- 
tic oil burning furnaces may be effectively lined with 
the proper J-M Refractory Cement rammed or poured 
in to form a monolithic refractory. The two kinds of 
Firecrete are particularly adapted to the making of 
special refractory shapes and linings and eliminating 
the delay and expense of fireclay shapes. 

Economy : 

Refractory cements cost more than fire clay, yet 
their cost amounts to only 5% or 6% of the total cost 
of the installation. Only a week or two longer life 
will pay for this difference but, as a matter of fact, 
the increased life generally runs into many months. 
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Descriptions of Johns- Manville Refractory Cements 

hapes where these qualities are important. Recommended 



Hellite Refractory Cement. A general purpose, air-setting 
cement, pink in color. Finely ground, ready-mixed, plastic. 
Used for setting brick with thin or heavy joints, for wash-coat- 
ing and especially for shallow patching, either hot or cold. Can 
be used up to 3000 deg. F. It is readily workable, has excel- 
lent adherence, minimum drying and firing shrinkage and will 
not bloat or puff up on rapid heating. Supplied in the proper 
consistency for use with paddle or trowel, but may be thinned 
with water for thin mortar joints and for gun or brush coatings. 

No. 32 Refractory Cement. A general purpose, heat-setting 
cement. Supplied dry and finely ground. When mixed with 
water, it develops excellent workability and will not settle in 
the mixing box. Used for setting brick with brick-to-brick 
joints and for wash-coating. Used for temperatures up to 
3100 deg, F. 

No. 31 Refractory Cement. A heat-setting cement for lay- 
ing fire brick with a bond or cushion joint, V% n to %e" thick. 
Similar to No. 32 Cement but with a coarser base. For wash- 
coating over brickwork which is set up with No. 31, use No. 32. 
Recommended up to 3100 deg. F. 

Standard Firecrete. A dry, hydraulic-setting cement for pre- 
moulding special refractory shapes and for pouring or tamping 
small monolithic linings, etc. Especially advantageous in re- 
placing construction which is difficult or tedious with standard 
fire brick. Standard Firecrete has no drying or firing 
shrinkage up to 2400 deg. F. Used extensively for casting com- 
bustion chambers of domestic oil burners, stokers and stoves, 

H. T. Firecrete. Similar to Standard Firecrete, but recom- 
mended for temperatures between 2400 and 2800 deg. F, 

L, W. Firecrete. Similar to Standard Firecrete but much 
lighter in weight. Has unusually low thermal conductivity and 
low heat storage capacity. Especially recommended for cast- 
ing small intermittent furnaces, furnace bottoms or special 



SJ 

for temperatures up to 2400 deg. F, 

No. 20 Refractory Cement. An air-setting cement, gray in 
color, for use with acid brick or where an extra hard air set is 
desired. Used up to 2700 deg. F. for setting brick with a 
rubbed joint, and for wash-coating. When desired to use old 
fire brick as a patching material or monolithic fill, No, 20 is 
thinned with water and the crushed fire brick added. 

No. 26 Refractory Cement. A coarse, dry cement which 
takes a medium air set. Used for setting fire brick with a 
medium bond joint. In special cases also recommended for 
hot patching, cement gun work and rammed linings. For tem- 
peratures up to 2900 deg. F. 

No. 30 Refractory Cement. A coarsely milled, dry cement 
with a silicon carbide base. Used for setting and patching 
silicon carbide brick. Also applied as monolithic, rammed 
linings in special oil-fired furnaces. Useful to 3000 deg. F. 

No. 33 Super-Refractory Cement. A coarse, dry cement for 
setting brick with a bond joint and patching in zones where 
extreme temperatures are encountered. Used in patching De- 
troit Electric Furnaces. For temperatures up to 3300 deg. F. 

No. 34 Refractory Cement, A dry, chrome cement used for 

monolithic, rammed linings in Ajax Furnaces. Also used for 
setting brick with a brick-to-brick joint under conditions where 
a neutral refractory is required. Recommended for tempera- 
lures up to 3400 deg, F. 

No. 35 Super-Refractory Cement. A dry, high alumina 
cement, used for special conditions. Useful to 3500 deg. F. for 
setting brick with a bond joint and for patching. 

Plastic Fire Brick Material. A ready-mixed, plastic fire 
brick, useful to 3100 deg. F. for heavy patching and the re- 
placing of destroyed brickwork. Should be used in a very 

stiff condition. 



Data on Johns- Manville Refractory Cements 



Cement 



Hellite 



Character 

or 
base 



ah silicate 



. 32 



No. 31 



Std. Firecrete 



aL silicate 



Highest working 

temperature, 

deg. F. 



3000 



3100 



aL silicate 



H. T. Firecrete 



L. W. Firecrete 



No. 20 



No. 26 



aL silicate 
high alumina 



high alumina 



silica 



aL silicate 



No. 30 



No. 


33 


No. 


34 


No. 


35. 



P.F.B.M.** 



3100 



2400 



2800 



Lowest working 

temperature, 

deg. F. 



air setting 



1250 



1450 



Pounds needed 

to set 

1000 brick 



Pounds needed 

for 1 cil ft 
of construction 



400t 



400t 



600*-700 



air setting 



-■ 



2400 



2700 



2900 



si. carbide 



kaoli 



in 



chrome 



high alumina 



aL silicate 



air setting 



air setting 



air setting 



air setting 



400t 



600*-700 



* 



3000 



3300 



3400 



3500 



3100 



1450 



1250 



air setting 



1200 



1500 



£fl* 



750 



110 



115 



75 



130 



600 



750 



200 



133 



Form in which 

cement 

is furnished 



ready mixed 



dry 



dry 



dry 



dry 



dry 



ready mixed 



dry 



dry 



dry 



Method of 

shipping and 

net weights 



100, 250, 500, 850t 



100-lb. bags 



100-lb. bags 
100-lb. bags 



100-lb. bags 



100-lb. bags 



100, 250, 500, 850 J 
100-lb. bags 



100-lb. bags 



dry 



dry 



ready mixed 



100-lb. bags 



100-lb. bags 
100-lb, bags 



100, 250, 500j[ 
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Refractory Cements for General Industrial Work 




JM Refractory Cements, for bonding and tvash-coating, lengthen the life of boiler 



wails 



A good refractory cement should have approxi- 
mately the same base as the refractory used. It should 
have a temperature resistance equal to or better than 
the brick. The bonding strength and other properties 
should be such that the cement will not separate from 
the fire brick due to movement in the setting. It 
should be chemically inert to the action of the furnace 
and the shrinkage of the cement should be low. 

The great variety of industrial furnace conditions 
precludes the possibility of using one type of refrac- 
tory cement to meet all requirements. 

From a complete line of refractory cements, de- 
veloped to serve specialized purposes, Johns-Manville 
recommends the following cements for general work: 

Laying New Brickwork: 

Around high temperature zones, for a brick-to-brick, 
or dipped joint and for wash-coating: 

J-M No. 32 Refractory Cement where a 
dry cement is wanted; 

J-M Hellite Refractory Cement 
(thinned) where a ready-mixed, air- 
setting cement is wanted. 



Around high temperature zones, for a bond joint, 
W to 3 / 16 " thick: 

J-M No. 31 Refractory Cement. 
Patching and Monolithic Work: 

The following cements will accommodate ordinary 
requirements: 

J-M Hellite Refractory Cement for hot 
patching with trowel or gun. 

J-M No. 33 Super-Refractory Cement 
for trowel patching in high tempera- 
ture zones. 

J-M Plastic Fire Brick Material for 

heavy patching where brickwork has 

spalled or eroded too deeply for 
troweling. 

Standard, H. T., or L. W. Firecrete for 
moulding special shapes, making door 
linings, small monolithic linings, etc. 

Power Stations and Industrial Plants 

A Bureau of Mines survey has shown that the chief 
causes of boiler setting failure today include slag 
adhesion, erosion, spalling and failure of furnace 
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structure. The relative importance of the individual 
causes varies with the type of fuel. 

The greater percentage of the "outage" hours of 
present-day boilers is due to brickwork repairs, and 
this ratio is increasing, due to the modern tendency 
toward larger units pushed at high ratings. A serious 
investigation of ways and means of minimizing re- 
fractory maintenance in boiler furnaces indicates that 
the use of a high grade refractory cement is as im- 
portant as the selection of the right fire brick or 
the method of design and construction of the furnace. 

Slag Adhesion: 

The building up of high viscosity slags produced by 
eastern bituminous coals can be retarded by a smooth 
setting with tight joints such as is secured with J-M 
No. 31, No. 32, or Hellite and a wash-coat of No. 32 
or Hellite. The strongly bonded wall obtained through 
the use of these cements resists destruction of the 
brickwork when removing the slag accumulations by 
means of the clinker bar. 

Erosion : 

Erosion is particularly troublesome with mid-west- 
ern bituminous coal due to its low-viscosity chemical 



slag which eats into the brickwork. The problem is 
similar in plants burning bagasse and hog fuel. 
Strong, tight joints obtained with J-M No. 31, No 32, 
or Hellite prevent slag penetration in the joints ol the 
setting thus retarding destruction by the slag. 

If the slag is sufficiently fluid, it will not only flow 
down the face of the wall, but will be drawn into the 
pores of the brick, depending upon its texture. The 
surface of a relatively porous brick can be made dense 
by working a wash-coating of J-M No. 32 Refractory 
Cement or Hellite into the pores of the brick, and in 
this manner, retarding the slag penetration. 

S palling: 

Spaliing is not only the main cause of trouble in 
oil burning boilers, but also threatens coal burning 
boilers, especially when there are quick changes in 
load. Open joints exposing the sides of the fire brick, 
as well as the face., to changes in temperatures, will 
increase spaliing. 

A setting bonded with J-M No. 31, No. 32 or Hellite 
protects the vulnerable edges and corners, and 
effects a gradual en temperature gradient through 
the brickwork, which to a large degree eliminates 
temperature strains and spaliing. 




In addition to brick setting, wash-coating and patching, the use of specialized refractory cements for 
monoluhtc hmngs has become important. Firecrete was used in lining all the standpipes in this c^ke plant 
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Refractory Cements in the Gas and Coke Industry 



The modern gas practice of pushing gas generating 
apparatus to the limit of its capacity is responsible 
for the need of greater care in the study and selection 
of the materials used. J-M Refractory Cement pro- 
tection is being used in hundreds of gas plants 
throughout the country to keep pace with bad fuel 
conditions, higher temperatures, higher blast pressures 
and mechanically operated clinker bars. 

Water Gas Apparatus 

Setting the fire brick or tile lining of the generator, 
carburetter and superheater with J-M No. 26, No. 32 
or Hellite Refractory Cement provides a strong wall 
that is particularly desirable in the generator to with- 
stand the alternate raising and lowering of tempera- 
ture occasioned by the blow and run, the destructive 
action of the clinker bar, the erosive action of the 
blast and the mechanical abrasion of the charge. 
Spalling is prevented and insulation is protected from 
the deteriorating action of steam by the same means. 
Take-offs, hot valves and connections are all subjected 
to severe service, but stand up for a much longer time 
if bonded and sealed with No. 26, No. 32 or Hellite. 

Hellite, used for either hot or cold patching, effec- 
tively restores cracked or damaged brickwork around 





Using J-M Refractory Cement as a patching ma- 
terial to minimize retort troubles in a gas plant 



Interior of icater gas generator being 
set up with No. 26 Refractory Cement 



generator door openings, generator crowns, blast and 
steam connections, hot valve take-offs, etc. For large 
patches in generators near the grate bars, Plastic Fire 
Brick Material has proved to be economical. Some 
operators have found gun patching with No. 26 to be 
of considerable help in maintaining the generators. 

Blocks for water gas generator clean-out doors, cast 
of Firecrete with metal handles in place, are more eco- 
nomical and convenient than the firebrick that were 
customarily used to fill up the clean-out door openings. 

Coal Gas Apparatus 

The economical operation of coal gas benches de- 
pends to a great extent on maintaining leak-proof re- 
cuperator walls, long-lived producers and minimum 
maintenance to retorts. Bench producers, recuperator 
settings, arches and front and rear filling walls bonded 
with J-M No. 31, No. 32 or Hellite offer the greatest 
resistance to trouble from expansion and contraction, 
which is the cause of leaks in recuperator partitions. 
Leaks in waste gas flues can be effectively controlled 
and sealed with No. 26 or Hellite. 

For producer brickwork to stand up under the ero- 
sion of the charge and the destructive action of the 
clinker removal, it should be protected with No. 31, 
No. 32 or Hellite. Patching can be accomplished eco- 
nomically with J-M Plastic Fire Brick Material. 
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By-Product Coke Ovens 

Solid, air-tight walls are of great importance in by- 
product coke ovens to prevent short circuiting of the 
gases. The right refractory cements protect the brick- 
work during charging and pushing, and from the 
erosive action of the gases. 

Poured linings of Firecrete for coke oven doors and 
standpipes are also the means of effecting great sav- 
ings in a number of plants. 

Setting Brick and Patching: 

Hellite or No. 26 makes a strong bond in the com- 
bustion chamber. For patching and pointing up door 
jambs, standpipes, charging hole brick and for gen- 
eral gas leak sealing with trowels, Hellite is unex- 
celled. This material was originally developed for 
such service and possesses exactly the qualities needed. 

As it comes from the air-tight container, Hellite is in 
the proper consistency for trowel patching. It adheres 
readily to hot surfaces, quickly freeing itself from the 
trowel or patching tool and forming the lasting, gas- 
tight joint so much to be desired in coke oven work. 

For gun coatings Hellite can be thinned with 
water. To apply with a dry gun (Cement Gun Co., 
Allentown, Pa.) the best results are obtained with 
No. 26, mixed with 50% by weight of finely ground 
silica flour. This mixture has proved to be particularly 
adaptable to this type of work. 




The simplicity of pouring standpipe linings with Firecrete 
has changed the practice of many progressive operators 




Coke oven door lined with Firecrete. This severe ser- 
vice leaves the refractory uninjured after extended use 

Door Linings: 

By-product coke oven door linings made of Fire- 
crete are easier to install and will last longer than 
doors built up from special shapes. The Firecrete is 
poured or tamped into forms about 3 ft. in length, sets 
hvdraulicallv and does not shrink or crack under tern- 

j 

perature. It is very resistant to spalling and tar pene- 
tration and requires no patching. The same ease of 
installing Firecrete is notable in the case of standpipe 
linings where, in the past, plastic fire brick has been 
generally used. 

Standpipe Linings: 

The procedure for lining standpipes with Firecrete 
consists in placing the standpipe, by means of a crane, 

er a paper-wrapped pipe core and pouring the 3" 
annular space full of Firecrete which has been mixed 
with water (20% by weight) immediately before ap- 
plication. During the filling operation, a long stick 
is used to rod the material and prevent air pockets. 

After the Firecrete has set for a few hours, the crane 
is used to lift the standpipe and lining free from the 
core. The material is allowed to set for 48 hours more 
and then placed in service. 
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Applying J-M Refractory Cements 




Refractory Cement should be thoroughly- 
mixed with just the right amount of water 



Setting Fire Brick with Nos. 20, 32, 34 and Hellite 
Refractory Cements: 

For brick-to-brick, or dipped joints No. 20, 32, 34 
or Hellite is thoroughly mixed with water to a thick 
creamy consistency. The brick is wet and all faces 
which will come in contact with the brickwork already 
in place, are dipped in the mixture. Full directions 
are supplied with each shipment of refractory cement 
from the factory. 

Wash-coating Brick with Nos. 20, 32 and Hellite 
Refractory Cements: 

The setting is thoroughly cleaned and the cement 
mixed with sufficient water to bring it to a thin grout 
consistency. The mixture is applied to the face 
of the brickwork with a stiff brush or broom, work- 
ing it well into the cracks and pores in the brick. It is 
important to apply the mixture thinly in order to pre- 
vent flaking. 

Where old settings have to be scarified in cleaning, 
it is necessary to remove thoroughly all dust particles 
before wash-coating. This can be accomplished by 
using an air gun or by washing with water. 



Setting Fire Brick with Nos. 26, 30, 31, 33 and 35 
Refractory Cem ents : 

When preparing J-M Refractory Cements Nos. 26, 
30, 31, 33 and 35, for use as a bond joint between 
fire brick, water is mixed with the cement to provide 
the proper consistency. Clean, fresh water is required, 
depending in amount upon the porosity of the brick 
which can best be found by trial. Porous brick will 
require a thinner mixture than those less porous. 

A batch of refractory cement mortar may have a 
good appearance and yet, if a few handfuls of the 
batch are taken and rubbed together, some cement is 
found that is dry. The mortar should be thoroughly 
mixed and free from lumps. It is just as important 
that an excess of water be avoided. 

The cement is "buttered" or troweled on the brick 
already placed. Then a brick is laid on top and 
tapped until the joint between the brick is from %" 
t0 %q" thick and cement squeezes out between the 
edges of the brick. The cement is then troweled back 
over the face of the joint and brick so that it pro- 
tects the edges of the brick, making a "T" joint. 




Wash-coating with J-M Refractory Cement 
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Patching with J-M Plastic Fire Brick Material, 
No. 20 or Hellite Refractory Cement: 

Plastic Fire Brick Material should be used in a very 
si iff plastic conditions. It is shipped in the right con- 
sistency for use and if only a portion of the contents 
of a drum is used, it can be kept in the right condition 
by covering with wet rags. 

If the material is too wet, it will not permit of 
proper pounding into place and shrinkage will in- 
crease. If it is too dry, it will lose some of its adhesive- 
ness and proper vitrification is prevented. If the ma- 
terial has dried out, it can be brought back to the 
right consistency by adding water. 

The old brick is torn out so that the thickness of 
the material will be at least 4". All loose pieces of 
brick and mortar are removed and the part to be 
patched is washed down with water. Chunks of Plastic 
Fire Brick Material are then pounded into the patch 
with a wooden mallet. If material has become frozen, 
it should thoroughly thaw out before using. 

Except on large patches no drying out period is re- 
quired. For large patches, a slow fire is started to 
drive off the moisture gradually and then without a 
let-up, the furnace is brought up to operating tem- 
perature. 

When it is desired to use up old fire brick as a 
patching material J-M No. 20 Refractory Cement is 
mixed with water to a soup consistency and crushed 
fire brick added. The fire brick should pass through 
a No. 4 screen (4 openings per linear inch). Both 
the fine and coarse particles should be mixed thor- 
oughly with the cement to quite a stiff consistency. 
The best proportion is 35% of No. 20 and 65% of 
crushed fire brick. The application is similar to that 
of Plastic Fire Brick Material. 




P.F.B.M. patches should be at least 4" thick 
and well keyed into adjacent brickwork 

J-M Hellite Refractory Cement is particularly 
adapted for hot patching when leaks occur. ^ It 
is supplied in the right consistency foi application 
to hot brickwork by means of long-handled paddles. 
The adhering qualities are excellent and a firm vitri- 
fied patch results. 

Patching with No. 33 Super-Refractory Cement: 

No. 33 is extremely resistive to the cutting action of 
oil flame and slag. It should be used only on old 
furnace walls that have been thoroughly cleansed of 
slag or cinder incrustation. Any glazed or smooth 
surface must be chipped away and well scarified. 

No. 33 should be thoroughly mixed with water to a 
dense mortar consistency and the mixture tempered by 
standing over-night, covered by wet bags. The cement 
should be applied with a trowel to a thickness of from 
%" to y%" depending upon the condition of the wall. 



The use of Firecrete for monolithic construction and for the casting of special refractory shapes U 

described on other data sheets, as is also its use with oil burners. 
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CaHing ,peci«| refractory shape, from Firecrete saves rime, labor and expense 



Firecrete is a dry, hydraulic-setting refractory ce- 
ment used for monolithic construction. As it can be 
handled like a concrete mixture, it is adaptable for a 
wide range of industrial applications, being especially 
suited to pouring or casting special shapes, door lin- 
ings, and pipe or flue linings. In some instances, it is 
used with great success to replace construction difficult 
and tedious with standard size fire brick. 

Special fireclay shapes are very expensive and re- 
quire from 3 to 6 weeks to manufacture and deliver. 
Within the temperature limit of 2400 or 2800 de<* F 
depending on the grade of material used, Firecrete 




replaces such shapes readily and at a minimum cost. 
It eliminates the necessity for carrying in stock a num- 
ber of high priced special shapes which may only be 
used at irregular intervals. 

Three types of Firecrete are supplied: Standard, 
High Temperature (H. T.) and Light Weight (L. W ) 
Standard and H. T. Firecrete differ principally in 
temperature limit, while the L. W. has 40 per cent 
lower heat-storage capacity. 

Standard Firecrete 

Standard Firecrete, recommended for temperatures 
up to 2400 deg. F., has the following characteristics: 
Temperature Resistance: 

Highest working temperature 
Pyrometric cone equivalent 15-16 
Percent Linear Shrinkage: 
Oven-dried to 1750 deg. F. 

2250 deg. F. 

1 impressive Strength, lb. per sq. in.: 
24 hours moist curing 
Oven-dried at 212 deg. F. 

1200 deg. F. 

1750 deg. F. 

2250 deg. F. 

2400 deg. F. 

Material is gradated and calcined and will pass 
a 6-mesh screen (6 openings per linear inch). Because 
of its texture, it should not be used less than 11//' 
thick. 

Shipped in 100-lb. bags. Each cu. ft. of construction 
requires 110 lb. of Standard Firecrete. 



2400 deg. F. 
2600 deg. F. 



0.0% 
0.5% 

4325 
2970 
1530 
832 
1205 
3225 
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For pouring or casting, 10 qts. (20 lb.) of clear, 
fresh water should be added per 100 lb. of Standard 
Firecrete. For tamped or rammed linings, 8 qts. 
< 16 lb I of water should be used. 

Application: 

Excellent applications for Standard Firecrete in- 
clude: Inspection doors, burner blocks and protection 
for water-wall headers in boilers: miscellaneous door 
linings and special shapes in the steel industry: in- 
duction furnace tops in the non-ferrous metal indus- 
try; refractory slabs in iron foundries: special shapes 
for ceramic kilns and incinerators; kilns and waste 
heat flues for lime and cement kilns: door and stand- 
pipe linings in the gas industry: shapes for cracking 
coil furnaces in the oil industn : and combustion 
chambers for domestic oil burners and stokers. 

Pouring or casting is the accepted practice of plac- 
ing Firecrete as it makes more homogeneous shape- 
requires less labor and eliminates the possibility of 
failure due to inadequate ramming. 

Forms for making shapes can be made either of 
wood or sheet metal. If metal forms are used it is 
necessary to remove them before heat is applied. 




Boiler inspection door lined itilh Firecrete 

Wooden forms will burn away without damage to the 
refractory. If more than one shape is to be poured 
or cast, a sheet metal form is most satisfactory as it 
can be used repeatedly. In many instances, it is ad- 
vantageous to use a sheet metal form made in two or 
three sections so that it can be convenient! v removed. 
Forms must be well coated with oil so that they 



[RE-40] 



2-C-l-E 



can be readily removed after the Fnecrete has «L 
Firecrete is highly resistant to spallmg and ha 
practical no drying or firing shrmkage. As it sets 
rapidlv, it should not be mixed with water until the 
job is ready for the application of the refractory. 
If necessary, Firecrete, in six hours air curing, sets 
sufficiently to permit removal of forms. The add.Uon 
of hot water greatly accelerates the set but is not 
recommended except when urgently necessary as it re- 
duces considerably the ultimate compressive strength 

of the material. 

On small installations. 12 hours curing is prefer- 
able before heat is applied. On large installations the 
curing time should be extended to three days. 

In casting Firecrete. it is preferable to pour a com- 
plete section at one time t revent stratification. If 
the material has set. the e must be scarified to 

insure a bond' with the fresh material. 

When Firecrele block: or special shapes are used in 
the construction of refractory walls, they should be 
laid in J-M Hellite Refractory Cement. 

H. Tr Firecrete 

H. T. Firecrete. or High Temperature Firecrete, is 
very similar in properties to Standard Firecrete, and is 
used and applied in the same manner. 

The high temperature product is recommended for 
use between 2400 and 2800 deg. F. For temperatures 
below 2400 deg. F., Standard Firecrete should be used. 

H. T. Firecrete has the following characteristics: 

Temperature Resistance: 

Highest working temperature 
Pyrometric cone equivalent 30 

Percent Linear Shrinkage: 
Oven-dried to 2250 deg. F. 

2450 deg. F. 
2700 deg. F. 

Compressive Strength, lb, per sq. in.: 
24 hours moist curing 
Oven-dried at 1000 deg. V. 

1700 deg. F 

2250 deg. I . 

2450 deg. F. 

2700 deg. F. 

H. T. Firecrete consists of selected, highly refrac- 
tory, calcined material, all of which « ill pass a 3-mesh 
screen (3 openings per linear inch). Because of its 
texture, it should not be used less than 2" thick. 

Shipment is made in 100-lb. bags. For each cubic 
foot of finished refractory construction. 115 lb. of dry 
H. T. Firecrete are required. 

For pouring or casting. 8-8.5 qts. (16-17 lb.) of 
clear, fresh water should be added per 100 lb. of H. T. 
Firecrete. For tamped or rammed linings, 7 qts. (14 
lb.) of water should be used. 



2800 deg. F. 
3000 deg. F. 

0.2% 

1.3% 
1.8% 

1095 

570 

370 

670 
3525 
6424 
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wood. The illustration shows the furnace before firing 



L.W. Firecrete, or Light Weight Firecrete, is a new 
development in dry, hydraulic-setting refractories for 
monolithic construction. It is 40% lighter in weight 
than fire brick and has a composition which is chiefly 
a pure clay of high alumina content, calcined at high 
temperatures. L.W. Firecrete has unusually low heat- 
storage capacity, low thermal conductivity and a 
working temperature limit of 2400 deg. F., in addition 
to possessing all of the other characteristics requisite 
to a first class refractory. 

This material can be poured into any desired shape. 
It hardens rapidly under ordinary atmospheric condi- 
tions and, if necessary, can be placed in service after 
12 to 24 hours of air-curing. L.W. Firecrete is fur- 
nished in 100-lb. bags. Only 75 lb. are required per 
cu. ft. of finished monolithic construction. 

L.W. Firecrete has remarkable resistance to spalling 
and will withstand direct exposure to flame tempera- 
tures, but is not recommended for use where it will 
contact molten metals or highly abrasive materials. 
The properties of L.W. Firecrete are: 

Low Heat-Storage Capacity: 

L.W. Firecrete in place weighs approximately 75 lb. 
per cu. ft. as against 125 to 130 lb. for fire brick. Since 



the specific heats of these two materials are approxi- 
mately equal, the heat-storage capacities (weight x 
specific heat x temperature rise) are directly propor- 
tional to the weight. Consequently L.W, Firecrete has 
40% lower heat-storage capacity than fire brick. 

High Working-Temperature Limit: 

L.W. Firecrete is recommended for temperatures in 
service up to 2400 deg. F., although under test, its 
pyrometric cone equivalent is No. 19 or 2768 deg. F. 

Low Linear Shrinkage : 

Temperature, deg. F. 212 230 1200 1750 2000 2250 2450 

Percent linear shrinkage 0.25 0.25 0.28 1.3 

Relatively High Compressive Strength: 

Temperature, deg. F. 212 230 1200 1750 2000 2250 2450 
Lb. per sq. in. 950 605 345 230 240 360 1490 



Freedom from Spalling: 

L.W. Firecrete has exceptionally high resistance to 
spalling under accepted laboratory and service tests. 

Low Thermal Conductivity: 

L.W. Firecrete has less than half the conductivity 
of fire brick, as is evident in the following comparison 
of conductivities, expressed in B.t.u. per sq. ft., per 1" 
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The test furnace shown on the preceding page, after 
being fired for 50 hours at temperatures up to 2300 
deg. F., with frequent intervals of sudden cooling. The 
H.T. Firecrete, used as a protective surfacing of the 
burner port holes and poured when the furnace was 
cast, can be noticed in the upper corner 

thick, per deg. F. temperature difference between sur 
faces, per hour. 



Mean temperature, 


L.W. Firecrete 


Fire brick 


deg. F. 


conductivity 


conductivity 


400 


2.82 


6.43 


800 


2.98 


7.35 


1200 


3.20 


8.29 


1600 


3.48 


9.21 


2000 


3.84 


10.11 



Uses of L.W. Firecrete 

L.W. Firecrete is recommended for temperatures up 
to 2400 deg. F. to replace fire brick. It is especially 
suited to pouring small monolithic linings, special 
refractory shapes, and to replace construction difficult 
or laborious with brick. 

Because of its low heat-storage capacity, it is par- 
ticularly recommended for use in intermittently oper- 
ated furnaces, while its low thermal conductivity 
makes its use also advantageous in continuous opera- 
tion. On intermittent furnaces, a great quantity of 
heat is wasted in heating up heavy fire brick. This 
heat is lost when the furnace is shut down and allowed 
to cool. Using L.W. Firecrete saves 40' \ of this heat. 

The light weight of the material, together with its 
other qualities, offers an opportunity for economical 
service as an insulating refractory roof for furnaces 
where such a possibility has not heretofore existed. 

Directions for Mixing 

L.W. Firecrete must be mixed with water in a leak- 
proof mortar box, or. preferably, in an ordinary con- 
crete mixer. The water content, which should be 



[R&45] 



2-C-l-E-fl.l 



carefully weighed or measured, is recommended to be 
28% (14 quarts per 100 lb. of L.W. Firecrete). If a 
concrete mixer is used, less water may be added. 

In using a water-tight mortar box or similar con- 
tainer, the weighed water is poured into a reservoir 
formed in the dry cement. By the use of a hoe (or a 
trowel for small batches) the water is worked into a 
small portion of the cement. 

Considerable mixing is required to wet a small 
portion of the cement, but, once wetted, the remainder 
can be worked into proper consistency without diffi- 
culty. No more water than specified should be added. 

Forms for making shapes or linings can be made 
either of wood or sheet metal. If metal forms are 
used, it is \ to remove them before heat is 

applied. Wood forms will burn away without dam- 
age to the refractory. \i more than one shape is to be 
made, a sheet metal form is more satisfactory, as it can 
be used repeat Metal forms must be well coated 

with oil so that they can be easily removed after the 
refractory has set. Wood forms should be shellaced 
and then oiled. 

In pouring L.W. Firecrete, it is preferable to pour 
a complete section at one time to prevent stratification. 
If the material has set, the surface must be well scari- 
fied to insure a proper bond with the fresh material. 

It is preferable to allow L.W. Firecrete to air-cure 
as long as possible but forms may be removed in six 
hours, and, if necessary, it can be put in service after 
12 to 24 hours air-curing. 

L.W. Firecrete hardens rapidly, so water should not 
be added until the job is ready for the application of 
the refractory material. 




deterioration. HrewirlTnJZ^/"* '>*"* "° J lgns of 

furnace up to 24M die 7\ mmUteS to bHng the 
up to two deg. F. from room temperature 
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Making the sections of a new 

Heating equipment cannot operate efficiently unless 
every joint is sealed— and sealed properly. Whether 
installing new equipment or repairing old, one bad 
joint can spoil an otherwise good job. 

J-M Fireite Asbestos Furnace Cement, an asbestos 
compound developed by Johns-Manville for mount- 
ing and repairing joints in stoves, boilers, furnaces, 
heaters and ranges, provides the convenient, econom- 
ical way to make joints gas, smoke and soot-tight. 

Fireite has the following desirable characteristics: 



1. It will withstand the highest service temperatures 

2. It will not crack, crumble or bloat under heat 

3. It sets slowly, either under ordinary atmospheric condi- 
tions or under heat, and forms a hard, permanent gas- 
tight bond, which endures even under the strain of re- 
peated expansion and contraction 

4. It has no odor 

5. It is easily applied and will adhere firmly to any clean 
surface 

6. It keeps well on the bench 

Fireite is supplied ready-for-use as a smooth but- 
tery paste, in the following size containers: 

Size of container Cans per carton Gross weight, lb. 



1 b. can 
2 



££ 



fit 



3 
5 

10 
25 
50 
100 
250 
500 
850 



Cfi 

fit 

it 
tt 
it 
u 
u 
u 
u 



U 

Cfi 

fit 



pail 

«« 

dram 

a 
it 



50 
25 
18 
12 
6 



64 
63 
63 
69 



27 
54 
105 
270 
530 
895 



boiler gas-tight with Fireite 

Mounting New Equipment with Fireite 

When mounting or setting new equipment, before 
applying Fireite, the metal should be thoroughly 
cleaned and all paint, iron rust, grease and other 
foreign matter removed. Rust or paint may be 
scrubbed off with a stiff wire brush; any dirt should 
be brushed out of crevices; grease should be re- 
moved with gasoline. 

Before mounting, it is preferable to apply a small 
quantity of Fireite, diluted with water to the con- 
sistency of paint, to all the metal surface of the 
joint with a brush or wet cloth. This will fill the 
slight surface defects which are commonly found in 
castings. The undiluted cement in the original form 
is then applied directly from the container, prefer- 
ably with a spatula or putty knife. In all cases the 
cement must be firmly pressed against the metal. 

In assembling heaters or stoves, the entire joint 
should be filled with Fireite and the section allowed 
to settle into the cement with its own weight. It 
should not be twisted or jammed into place as this 
would tend to displace the cement from its proper 
location. When the section has settled into place, 
any cement which squeezes out should be smoothed off 
before it sets. 

It is preferable to allow Fireite to harden for at 
least 24 hours before starting a fire. The cement will 
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Mounting a hot-air furnace with Fireite. Each of the eight 
joints of this unit is thus made gas and smoke-tight 



cure more uniformly if a slow fire is carried at first. 
Rapid initial firing is likely to cause a weak joint 
with any cement, and should be avoided. 

Fireite Asbestos Furnace Cement may also be used 
to advantage for bonding refractory shapes in stoves 
and furnaces. 

Repairing Old Equipment with Fireite 

Heating contractors and plumbers have found 
from satisfactory experience that Fireite is as suc- 
cessful on old as on new equipment, for repairing 
and sealing joints. Fireite adheres firmly to any 
clean metal surface and can even be used for joining 
broken parts. 

Fireite is also preferred in installing domestic oil 
burners and stokers, for sealing clean-out doors, flue 
pipe connections and other furnace parts; and proves 
efficient for bonding refractory hearth tile in rotary 
oil burners. 

Fireite, Grade FS 

For those whose requirements call for a faster- 
setting cement, Fireite Asbestos Furnace Cement, 
Grade FS (fast setting), can be furnished. This is 
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a cement similar to standard Fireite, but which air- 
sets, or hardens, more rapidly. Grade FS *^™ h f 
only when definitely specified, and is supplied in the 
same sizes of container as is standard Fireite. 

J-M Stove Putty 

J-M Stove Putty is an asbestos compound for seal- 
ing joints in ovens and hot-water heaters which is 
especially adapted to hand-rolling and running under 
the thumb. It will not stick to the fingers but ad- 
heres readily to metal. 

J-M Stove Putty is supplied ready-for-use in the 
following size containers: 



Size of container 

1 b. can 
2 



5 

10 

35 

65 

375 

675 



u tt 

11 pa 

" drum 

£1 



Cans per carton 

50 

25 

12 

6 



Gross weight, lb. 

63 
62 
70 



U 



Under heat, J-M Stove Putty vitrifies and forms a 
permanent gas-light joint, but it will not harden on 
the bench and keeps well in the container. 




Repairing a leaking joint in old equipment 
with Fireite Asbestos Furnace Cement 
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REFRACTORY CEMENTS 



Boilers 



mendations 




Type of Furnace 



Water Tube Boilers. 

Horizontal Return Tubu 
lar (H.R.T.) Boilers. 



Furnace walls, 
bridge walls 
and arches. 



Recommendations 



#31 #32 or Hellite for bond- 



Remarks 






Waste Heat Boilers 



Water Tube Boil 



<TN 



#32 or Hellite for wash-coat 
ing. 

P £v^, Mfor Patching. 
(Walk only.) 6 



Entire setting. 



Vertical baffles 



mneys. 



Miscellaneous 



Hellite for bonding and wash 
coating fire brick. 



#26 for coating baffles. 



Complete lining. 



Inspection doors 
Superheater 



#20 for bonding and wash 
coating brick. 



wantL fn^ k T- Wh f e a dr y cement « 
wanted for a bond joint; #32 where a dry ce- 

h fnf 1S M n ,r d f °t a brick to brick or nibbed 

wu nted for * bnck *> brick or rubbed joint. 

anntv?K T h_C ? atin ^ ™ th # 32 or Hellite 
apply thinly and work in we ll. 

thfbrickw^[ PreVent ° r retard erosion of 

496*0!?* f"; leaned and wet down, and 
#2 6, mixed thick, applied with c ement, gun 

IM 1^ JPk J. — " 



es. 




#20 gives excellent results for setting-up 
chimneys, due to fume resisting nnnlitip? ' 



firecrete mixed with water and poured in 
orms, sets hydrauhcally, making a shrink- 
less, spall-resistant lining 



Shell Stills. 
Tube Stills. 
Cracking Coils. 




Oil Industry 



Hellite, #32 or #26 for bond- 



ing. 



& 32 « Hellite for coating. 
I r. B. M. for patching, 
gtrf. Firecrete for shape's . 



Use Hellite #32 or #26, depending upon 
preference for ready-mixed or dry cement, 
bond or brick to brick joint 



Water Gas Genera to 



rs 



Gas Industry 



ng and crown 



Carburetters. 

Superheaters. 

Take-offs, hot valves and 
connections. 



Clean-out doors 



Lining and crown. 
Lining and crown. 



*26> ?32 or Hellite for bond. 

P- F. B. M. for patching. 

f 26 or Hellite for patching. 

With dry gun— 50% #26 
and 50% silica flour. 

Plastic gun-Straight Hellite. 

Hand patching— #26 or Hel- 
lite. 

-<>• 32 or Hellite for bond- 



Refractory cements materially help the 
Ure brick linings to withstand the 'destnn tm> 
action of the clinker bar, the alternate rais- 
ing and lowering of temperature and the 
erosive action of the blast and charge. They 
also protect generator shell insulation by pre- 
venting steam penetration through the brick- 
work . 






in 0. 



#26, #32 or Hellite for bond- 



Coal Gas Benches. 



By-Product Coke Ovens. 



Lining. 



Blocks . 

Bench producers, 
recuperators, 
arches and 
filling walls. 

Waste gas flues. 
Retorts. 

Walls and arches. 

Flues. 

Door jamb patch 
ing. 



ing. 



#26, #32 or Hellite for bond- 
ing. 

Hellite for patching. 
Standard Firecrete. 



#31. 32 or Hellite for bond- 
ing. 

P. F. B. M. for patching 
bench producer. 

#26 or Hellite for sealing, 
Hellite for paddle patching. 



Blocks made of Firecrete with metal 
Handles cast m place are more economical 
and convenient than fire brick for clean- 
out doors. 



Producer and Blue 
Generators. 



Gas 



Door and standpipe 
linings. 



Entire lining. 



Mains, take-offs 
and dust catchers 



#26 or Hellite for bonding 
brick and sealing chambers. 

#26 or Hellite for patching. 

W T ith dry gun— 50% #26 
and 50% silica flour. 

Plastic gun— Straight Hellite. 

Hand patching— #26 or Hel- 



Solid, air-tight walls are extremely impor- 
tant m coal gas benches. Leakage of air 
from recuperators into waste gas flues means 
incomplete combustion of producer gas and 
combustion in waste gas flue. 

Apply Hellite as supplied . 



Standard Firecrete, 



§26 , #32 or Hellite for bond- 



ing 



P. F. B. M. for patching. 
Hellite for bonding and 
wash-coating. 



Solid, air-tight walls are also important in 
by-product coke ovens to prevent short-cir- 
cuiting of gases. Refractory cements pro- 
tect the brickwork during charging and 
pushing, and from the erosive gas action. 

Firecrete doors are easier to install and 
will outlast other doors. In standpipes, 
firecrete is more satisfactory and simpler 
to apply than plast ic fire brick. 

Refractory cements help the linings of 
producer and blue gas generators to with- 
stand the clinker bar, the change in tempera- 
ture and the erosion of the charge. It also 
prevents the coal tar from penetrating the 
brickwork and protects the insulation 
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Steel Industry 




Type of Furnace 


Part 


Recommendations 


Remarks 


Blast Furnaces. 


Bottom blocks, 
hearth, bosh, 
and inwall brick 
to approx. 30' 
above mantle. 

Top, including area 
around wearing 
plates, down to 
approx. 30' above 
mantle. 


#30 for bonding brick. 
#20 for bonding brick. 


#30 is particularly resistive to the action 
of blast furnace slag and the erosive action of 
materials passing through the furnace in the 
blast. In the bottom blocks, it prevents 
metai penetration and cuts down labor costs, 
for when using #30 it is not necessary to chip 
ofF the blocks to level each course. #20 
strongly bonds the metal wearing plates to 
the brick and resists the cutting action of the 
ore, limestone and coke fed into the furnace. 


Hot Blast Stoves. 


Combustion cham- 
ber, including 
arches. Hot 
blast main con- 
nections. 


#32 or Hellite for bonding 

brick . 
#32 or Hellite for wash-coat-' 

Hellite for patching. 


The vulnerable parts of hot blast stoves are 
the combustion chamber, arches and take- 
off connections. Refractory cements offer 
particular saving at these points. 


Open Hearth Furnaces, 


Checker chamber 
walls and arches. 
Ladles. 


Hellite or #26 for bonding 
brick . 

#32 for bonding and coat- 
ing. 


Walls strongly bonded with Hellite or #26 
practically eliminate air infiltration. 

Use of #32 eliminates patching. 


Heating and Reheating 
Furnaces. 


Walls and roof. 
Flues. 


#31, #32 or Hellite for bond- 
ing. 
P. F. B. M. for patching. 
Hellite for bonding. 


In heating and reheating furnaces, refrac- 
tory cements to a great extent prevent 
trouble from spalling, reaction from oxide 
slags, and erosion in the flues. 


Soaking Pits. 


Side walls, checker 
chamber walls 
and arches, soak- 
ing pit covers. 


Hellite or #26 for bonding 
brick . 


Walls strongly bonded with refractory ce- 
ment will better withstand destructive im- 
pact from ingots as well as the flame impinge- 
ment and slagging action encountered. 


Forging Furnaces. 


Walls and roof. 
Flues. 


#31. #32 or Hellite for bond. 
P. F. B. M. for patching. 
#26 or Hellite for bonding. 


See Heating and Reheating Furnaces 
above. 


Annealing and Heat- 
Treating Furnaces. 


Walls, arches and 
roof. 

Flues. 


#31, Hellite or #26 for bond- 
ing. 

#26 or Hellite for bonding. 


See Heating and Reheating Furnaces above. 
For electric annealing furnaces, use #20. 

It is sulphur free and will not affect resistor 

elements. 


Case Hardening, 


Machine parts. 


#20 for selective case hard- 
ening. 


#20 is applied over those portions of the 
work which it is desired not to harden. 


Inlet and Outlet 
Connections. 


In furnaces, 
stoves, etc. 


Hellite or #20 for bonding 
arches and inside walls. 


Refractory cement protects the brick from 
hot blast abrasion. 


Stacks . 


Brick linings. 


#20 for bonding brick . 


Waste gases contain sulphur. In contact 
with atmospheric moisture, acid is formed. 
#20 prevents this acid from penetrating the 
brickwork and attacking the steel shell. 


Miscellaneous door linings 
and special shapes. 


For temperatures 
under 2400 deg. 
F. 


Standard Firecrete. Between 
2400 and 2800 deg. F., use 
H. T. Firecrete. 


Firecrete sets hydraulically, making a 
shrinkless, spall-resistant lining. 



Lime and Cement Kilns 



Vertical Lime Kilns 



Rotary Lime Kilns. 



Rotary Cement Kilns 



Dampers. 



Fire box. 

Burning zone. 
Top. 

Clinkering zone. 

Balance of kiln. 
Flue. 



Clinkering zone. 
Balance of kiln. 
Flue, 



On kilns and waste 
heat flues. 
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#31, #32 or Hellite for bond- 
ing. 
#31 or #32 for bonding. 
Hellite for bonding, 



32 or Hellite for bonding 
brick. 

Hellite for bonding brick. 
Hellite for bonding brick. 



#33 for bonding brick, 
Hellite for bonding brick. 
Hellite for bonding and wash- 
coating brick. 

Standard Firecrete. 



Refractory cements greatly assist the brick 
in withstanding the abrasion from the charge 
of limestone and coke or coal , and the vary- 
ing temperature. 



In rotary lime kilns, there is not only abra- 
sion but also vibration and enormous expan- 
sion stresses. Refractory cement gives a 
lining which will prevent premature failure. 



Service conditions in rotary cement kilns 
are more severe than in rotary lime kilns 
and the need for refractory cements is cor- 
respondingly greater . 



Easy construction and long life are the 
advantages of making large damper doors 
from Firecrete and channel iron frames. 
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JOHNS- MANVILLE 



REFRACTORY CEMENTS 



Iron Foundries 



Type of Furnace 



Cupolas. 



Core Ovens. 



Conveying systems 



Part 



Lining to 10' above 

tuyeres. 
Top down to 10' 

above tuyeres. 
Run-out spout. 



Combustion cham- 
bers. 

Heatipg chambers . 



Refractory slabs. 



Recommendations 



#30 for bonding brick. 
Hellite for bonding brick 
#30 for patching. 



Remarks 



#31, #26 or Hellite for bond 

ing brick. 
P. F. B. JV1, for patching. 
Hellite for bonding and wash 

coating brickwork. 



Standard Firecrete. 



#30 cement is resistant to the molten iron 
and gives a strong lining to withstand the 
destructive abrasive action of the charge 
passing through the cupola. 



The proper refractory cement increases the 
life of the refractories and prevents air in- 
filtration. 



Firecrete will not distort or warp. 



Non-Ferrous Metal Industry 



Brass, copper, german- 
silver, bronze, chrome- 
nickel, monel metal, 
aluminum. 

Crucible Furnaces, 
Stationary or Tilting. 
(Pit fires.) 


Entire lining. 


P. F. B. M. for monolithic 
lining. 

#31, #32 or Hellite for bond- 
ing brick. 

#32 or Hellite for wash-coat- 
ing brick. 

P. F. B. M. for patching. 


Plastic Fire Brick Material eliminates the 
necessity of special shapes. 

In crucible furnaces much trouble is ex- 
perienced with slag erosion which is retarded 
by refractory cement. 


Induction Furnaces. 
Ajax-Wyatt. 


En tire lining includ- 
ing ducts and 
chambers. 

Furnace Tops. 


#34 as a monolithic rammed" 
in lining for alloys with 
not more than 90% copper. 

Standard Firecrete. 


#34 gives exceptional results as a mono- 
lithic Lining. Detailed instruction for use 
is given on special data sheets. 
Firecrete is easily placed and sets hard. 


Indirect Arc Tilting 
Furnaces 

(Without crucibles.) 
Detroit Electric. 


Entire lining. 


#33 or #35 for bonding brick. 
#33 or #35 for patching. 


For patching, #33 or #35 is mixed with 
water to dry moulding sand consistency, 
tempered 12 hours, remixed and applied to 
a clean, scarified surface, previously washed 
with the cement. The mix is then tamped 
into place and the furnace overheated. 


Schwartz Oil-fired Furnaces. 


Entire lining. 


#30 for monolithic lining and 
patching. 


#30 is especially successful for this purpose. 

Used in the same manner as ;>i. 


Reverberatory Furnaces, 


Combustion cham- 
ber. 

Flues. 


#31, #32 or Hellite for bond. 

#32 or Hellite for coating. 

#33 for shallow patching. 

P. F. B. M. for heavy patch- 
ing. 

#20 or Hellite for bonding 
and wash-coating. 


Refractory cements protect the brick from 
the many deteriorating influences, such as 
spalling, erosion, etc. 


Electrically Heated 
Annealing Furnaces. 


Walls and roof. 


#20 for bonding brick. 

J 


#20 is sulphur-free and will not affect 
resistor elements. 



Glass Industry 



Pot Furnaces. 
(Regenerative.) 



Crown. 
Furnace walls 



Flues and ports 
Regenerators. 



#31, #32 or Hellite for bond- 
ing. 

#31, #32 or Hellite for bond- 
ing. 

#32 or Hellite for wash-coat- 
ing. 

P. F. B. M. for patching. 

#20 for bonding and wash- 
coating. 



Refractory cements are particularly useful 
in protecting the brickwork from spalling 
when the ports are opened and the pots re- 
moved. 



It is highly important to prevent air in- 
filtration in regenerators. 



(continued on reverse) 
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REFRACTORY CEMENTS 



JOHNS-MANVILLE 



Glass Industry— continued 



Type of Furnace 



l'ank Furnaces. 
(Regenerative.) 



Lehrs or Annealing Ovens 



Glory Hole. 



Pot Arches. 



Part 



Crowns and furnace 
walls above glass 
melting zone. 

Flues and ports. 

Regenerators. 



Combustion cham- 
ber. 



Entire lining 



Roof, bridge walls, 
side walls, hearth 
and doors. 



Recommendations 



#31 or #32 for bonding brick 

#20 for bonding and wash 

coating brick. m 
#20 for bonding brick. 



#31, #32 or Hellite for bond. 
#32 or Hellite for coating. 
P. F. B. M. for patching. 



Hellite for bonding brick and 
for patching. 



#31, #32 or Hellite for bond- 



ing brick 



Remarks 



Refractory cements to a great extent pre- 
vent heat and flux vapor penetration into 
the brickwork, but are not recommended in 
parts of furnaces actually coming in i con- 
tact with molten glass, due to the possibility 
of alumina absorption by the glass. 



Uniformly graduating temperatures can 
best be controlled in a tight setting, free from 



cracks. 



Patching is difficult and very necessary to 
glory holes. Hellite is particularly effective 
for this work 



Due to the construction of the hearth and 
the load of the pots, the strength obtained 
with refractory cements is an important fac- 
tor. The large doors also last longer when 
strongly bonded with refractory cement. 



Ceramic Kilns 



Periodic Kilns. 


Walls and crown. 
Fire eyes, 

Waste gas flue. 


#26, #32 or Hellite for bond- 
ing. 

#31 , #32 or Hellite for bond- 
ing. 

P. F. B. M. for patching. 

Hellite for bonding. 


The fire eyes of kilns are subjected to the 
same deteriorating influences as boiler fire 
boxes. In up-drafrt kilns the floor is another 
weak spot because of the high tempera- 
ture of the understructure. 


Tunnel Kilns. 


Furnace. 

Preheating, firing 
and cooling zones. 


#31, #32 or Hellite for bond- 
ing. 
P. F. B. M. for patching. 

Hellite for bonding and 
wash-coating brick. 


Refractories in the tiring zone of modern 
tunnel kilns are subjected to exceptionally 
harsh conditions. Refractory cements as- 
sure long life and continuous operation. 


Saggers. 


Breaks and cracks. 


#20 for patching. 
Standard Firecrete. 


#20 is particularly adapted for repairing 
broken saggers. 


Miscellaneous. 


Special shapes. 


More economical than fire brick shapes. 



Incinerators 



Furnace. 


All portions. 


#26, #32 or Hellite for bond- 
ing brick. 


Refractory cement will protect the brick 
from spalling. 


Miscellaneous. 


Special shapes. 


Standard Firecrete. 


More economical than fire brick. 



Furnace. 



Domestic Oil Burning and Stoker Installations 



All portions. 



Doors, dampers, 
flue pipes, etc. 



Sil-O-Cel C-22 Brick for lin- 
ing combustion chambers. 

Standard Firecreteforpoured 
or tamped linings. 

Hellite for bonding fire brick 
shapes and patching small 
areas. 

#26 for bonding fire brick 
shapes where a dr^/ cement 
is desired. 

Plastic Fire Brick Material 
for rammed-in linings and 
for patching. 

Seal with Fireite Asbestos 
Furnace Cement. 



Sil-O-Cel C-22 Brick is a combination 
insulation and refractory for use where it is 
desired to employ fire brick shapes. Bond- 
ed with C-22 Cement, it makes an ideal 
combustion chamber for a gun burner. 

Firecrete can be handled like a concrete 
mixture and is especially suited for casting 
entire refractory linings. 

Stocks of C-22 Brick and refractory 
cements are carried all over the country. 
Complete directions for use are given in an- 
data sheet* 



Fireite Asbestos Furnace Cement is also 
very useful with rotary burners for bonding 
tile and as a sealing cement in the pan. 



Expansion Joints 

Much fire brick trouble may be avoided in boilers and industrial furnaces bv the use of mritjiMp 
expans.on joints properly des.gned and located . J-M Expansion Joint, are dSribed in other daU sheete 
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